Aprotinin can inhibit the proteolytic activity of thrombin. A fluorescence and an enzymatic study.
Aprotinin has been shown to reduce blood loss and blood requirement when administered prior to surgery and this therapeutic benefit appears to be related to its specificity as a protease inhibitor. The inhibition of plasmin by aprotinin is well characterized, but little is known of its effect on thrombin. In preliminary experiments, we showed that aprotinin can prevent platelet aggregation induced by thrombin. Follow-up studies have now been performed in order to clarify the effect of aprotinin on thrombin. A fluorescence study of the direct binding of aprotinin to human alpha-thrombin was analysed according to the Michaelis-Menten model and a dissociation constant of 30 x 10(-6) mol.l-1 was determined. Aprotinin can displace p-aminobenzamidine, a fluorescent-probe molecule which binds to the active site of serine proteases, showing that the active site of thrombin was involved. Aprotinin also inhibited the ability of thrombin to induce a fibrin clot from purified fibrinogen and to induce the hydrolysis of the chromogenic substrate H-D-phenylalanylpipecolylarginine-p-nitroanalidehydrochloride++ + (S-2238). With S-2238, double-reciprocal plots show that the inhibition is competitive with a Ki of 61 microM and a Km of 1.72 microM. Aprotinin was a potent inhibitor of thrombin-induced aggregation. A Schild plot of the aggregation data yielded a slope of 0.97 +/- 0.12 and an apparent dissociation constant of 57.0 +/- 13.1 microM (mean +/- SEM). Thus, the inhibition of thrombin-induced platelet aggregation by aprotinin fits a model of competitive inhibition. Conclusions are that, in addition to a possible direct effect of aprotinin on platelets, the inhibition of thrombin-induced platelet activation by aprotinin can be also explained, in part, by a direct effect of the inhibitor on the thrombin molecule itself. This supports the concept that a proteolytic step is involved in the platelet response to thrombin. Finally, evidence is in favour of the participation of Trp245 in the fluorescence response of thrombin on binding to aprotinin.